The main aim of the work is the integration of two dierent ber-optic sensors: the Michelson interferometric sensor, the MachZehnder interferometric, the Sagnac interferometric and modalmetric sensors. The proposed hybrid sensor is a classical interferometer whose measuring arm is upgraded with modalmetric sensor. The theme of research is to assess the impact of modalmetric sensor to interferometer and comparative assessment of detection capabilities of interferometric sensor, modalmetric sensor and hybrid sensor for dierent types of excitations. The described tests concern the area of basic researches. The results can be used in the construction sensors with corresponding characteristics and properties to the appropriate applications. [14]. As a result of eects mechanical external eld on ber is a change optical path length for propagating in this piece of ber electromagnetic wave. This causes a phase change a wave propagating in the measurement ber in relation to a wave propagating in the reference ber according to the rela-
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Interferometric sensors
Fiber-optic interferometric sensors are included to group of phase sensors [14] . As a result of eects mechanical external eld on ber is a change optical path length for propagating in this piece of ber electromagnetic wave. This causes a phase change a wave propagating in the measurement ber in relation to a wave propagating in the reference ber according to the rela-
where ∆Φ phase shift, ∆L optical path length shift, λ 0 wavelength.
The dierence of these phases at the output of the ber reects the change eld acting on the ber. The interferometric sensor systems, phase dierence, or actually change of the intensity of the interference image is read on the detector. If the optical path for both arms of the interferometer is the same and there is no inuence of the external eld as a result of constructive interference at the output is maximum light intensity. At the time of occurrence of the impact of the external eld on one branch, the output waves arrive at dierent phases, and as a result of destructive interference the light intensity is respectively lower. For the case when both waves reach in the counter phase there will be complete extinction of light.
The intensity of radiation at the output of the interferometer can be described by the formula [1] :
where
E 1 , E 2 the vector amplitude of light propagating in the rst and second arm of the interferometer.
For interferometer systems output signal depends on the response characteristics of the system. Frequency response depends on factors such as: * corresponding author; e-mail: mzyczkowski@wat.edu.pl
• The parameters of the light source,
• Division of ber-optic coupler,
• Imbalance optical path of interferometer arms.
In most cases we are able to shape the characteristics of the interferometric system to obtain the properties of the assumed nal parameters. This is achieved through 
Modalmetric sensor
Modalmetric sensor is a system built from the light source and a detector which is located between the transmission channel consists of two segments of optical bers between which there is a section of multimode ber. Sensitive element is a piece of multimode ber. The radiation emanating from the source through a single-mode ber feeds core multimode ber. The output radiation of multimode ber illuminates the face of single-mode ber.
Single-mode ber sees only a fragment of cross-eld multimode ber output. As a result of external inuence, such as a mechanical disorder of the multimode section, it changes the eld distribution propagating electromagnetic wave. At the output, multimode ber is seen as the spatial change of the transverse distribution of intensity interference between the modal products, groups of modes. This change is attributable to changes in the way of propagation, optical paths for dierent modes, modes groups under inuence of external mechanical elds.
Intensity distribution of radiation in a multimode optical ber can be described by the formula [3] :
where x, y, z geometric dimensions of the ber.
Therefore, the radiation introduced into the single--mode optical ber with multimode ber, is changed depending on the externalities. The forehead of single--mode ber is the specic diaphragm, through which the head of multimode ber is observed by single mode ber and transmits, limited to the dimensions of the numerical aperture, the signal to the detector. Changing the intensity of radiation incident on the detector is proportional to the disorder in a multimode ber. However, it is converted by the frequency response characteristic of the sensor.
The system characteristics are inuenced by:
• Parameters of the source,
• The length of multimode ber sensing,
• The length of pieces of single-mode optical ber from the detector,
• Parameters of the detector,
• The applicable sections of connection types between multimode and single-mode optical bers.
In order to improve modalmetric system sensitivity, it seeks to suppress cladding modes in single-mode ber.
This can be achieved through modal traps or by t of a reasonably long section of single mode ber. This is to eliminate higher-order modes of transition, with a multimode ber to single mode, whose energy would be added together on the detector and be a noise. In such systems it should been sought that to the detector came the light falling only from single-mode ber core area.
Then, modalmetric system is a system of responding to micro-bending mechanical and physical strain. The output signal from the modalmetric sensor does not reect, in the metrological sense, disorders of the signals. It is a sensor that responds to the fact that there are occurrence, and its response to the signal loss is revealed in a random way as to the amplitude and frequency characteristics. Therefore, its main applications are security systems, which is only important response to the phenomenon of the sensor system.
Dual sensor motivation research
This article describes the use of three optical interfer- 
Sensor systems examined
Interferometer systems covered by the investigations were:
• Michelson interferometer,
• MachZehnder interferometer,
• Sagnac interferometer.
Schematic diagrams of these systems are represented in Fig. 1, Fig. 2, Fig. 3 . As shown in the above diagrams in one of the branches of the track multimode ber has been added. This is just the modalmetric sensor.
Experimental details and results
The tested systems were subjected to dierent types of disorders. First of all systems tested were classical and hybrid systems (with the modalmetric sensor). Disorders which were stimulated systems are:
• Harmonics mechanical forcing, the frequency of 1 Hz,
• Harmonics mechanical forcing, the frequency of 50 Hz,
• Accidental mechanical constraints, in the form of bending the ber manually. 
